Abstract-This paper describes design, fabrication and measurement of 6 GHz -18 GHz monolithic microwave integrated circuit (MMIC) amplifier. The amplifier is realized as coplanar waveguide (CPW) circuit using 0.3 /.lm-gate Gallium Nitride (GaN) HEMT technology. The amplifier has a small signal gain of 7 ± 0.75 dB. The output power at 3dB compression is better than 24 dBm with 16%-19% drain efficiency for the whole 6 GHz-18 GHz frequency band under continuous wave (CW)power.
I. INTRODUCTION
Wide-band amplifiers are important for electronic warfare, for the same output power. Thus, device impedances in GaN technology are higher than the GaAs technology which makes broadband matching easier [2] .
In this paper, we proposed a multi-octave MMIC amplifier realized with dimensions of 3. gain flatness of small-signal response and broadband reactive matching networks over the 6-18 GHz bandwidth. The MMIC amplifier realization in a multi-octave bandwidth was performed by using a high electron mobility transistor of 4x75 /lm in coplanar technology which was processed at our own clean-room facilities.
II. TECHNOLOGY AND TRANSISTOR PERFORMANCE
The MMIC process has been developed using our 4-inch GaN HEMT on semi-insulating SiC substrate. SiC is used as a substrate material for this application due to its high thermal 
III. WIDEBAND DESIGN CONSIDERATIONS
Design process of the wide-band MMIC amplifier is described in this section. Unconditional device stabilization and broadband matching topology design require special attention. Reactive matching topology was found to be the most appropriated topology to fulfill design specifications.
Unconditional stability can be obtained by different networks. In this work adding a parallel combination of R and C in series at the input of the amplifier is chosen as stabilization network since this topology serves for both stabilization of the device and flattening the gain response by decreasing the HEMTs intrinsic gain at lower frequencies.
After the stabilization realization, load-pull and source pull simulations are implemented. Table I shows the values of source and load impedances at VDs=15V, and IDrain=72 mAo
Due to the choice of GaN technology, source and load impedances are not so far from the 50 n system impedance and realization broadband matching would not require high impedance transformation ratio so the complexity of the wideband matching topology decreases [4] . The drain and gate bias circUltnes were designed using rectangular coplanar inductors in order to satisfy wideband requirement.
The empirical adjustments of bias lines are verified using electromagnetic simulations with the realized bypass capacitances.
Gain flatness is the main goal of our amplifier so in addition to gain equalization network, input and output matching topology is optimized for this purpose. The aim for this amplifier is to achieve small signal gain of 7±1 dB for 6 GHz-
GHz frequency band
While designing the amplifier that covers broadband frequency range, multi-section matching elements have been achieved with the coplanar components.
The output matching network was designed by taking consideration into load-pull simulation data at discrete frequencies over the whole band using five section band-pass Chebyshev-type matching circuitry. Also, the output matching 
IV. AMPLIFIER PERFORMANCE
The small-signal response of the amplifier by comparing with the simulated small-signal gain (S21) is shown in Fig. 4 .
In both simulation and measurement drain voltage of the amplifier is taken as 15 V. The design goal for the small signal gain was 7±1 dB. The measured small signal gain varies between 6.3 dB and 7.5 dB within the entire frequency band. We have demonstrated that the resulting device gives compatible outcomes with the simulated small signal gam, input and output return losses. 
